Introduction
============

Sharing behavior is a vital research topic in the field of children's moral and developmental psychology. Sharing resources with others is an important prosocial behavior ([@B36]; [@B64]). Recently, many studies have focused on sharing behavior in early childhood ([@B54]; [@B67]; [@B3]; [@B50]). The growing focus of these studies was mainly on the many factors that influence sharing behavior and decisions in young children, including recipients, distributors, objects and situations related to sharing resources ([@B28]; [@B14]; [@B32]; [@B20]; [@B24]; [@B35]). Rogers first discovered the self-reference effect, he thought the memory effect of the self-associated memory material was significantly better than that of other coding conditions, namely the self-referential effect ([@B55]). Symons and Johnson believe that the self-reference effect occurred because the ego was a well-developed and frequently used structure ([@B68]), which facilitated the fine processing of information ([@B10]) and tissue processing ([@B31]). The generation of self-referential effects was related to the degree of development of self-concepts.

A study by [@B66] found that 5-year-old children already exhibit self-reference effects ([@B66]). Zhou further found that 4-year-old children already have a self-reference effect ([@B81]). Later, some researchers found that 3-year-old children already have a self-reference effect ([@B38]). The above research showed that the self-concept of 3--6 age year children was fully developed, which could not only distinguish themselves from others, but also could produce memory self-referencing processing effects according to this familiarity.

Researchers often described the level of familiarity and association between individuals and others using self-relevance ([@B17]; [@B80]). Researchers often used the IOS scale to measure the degree of self-relevance between individuals and others. Those who scored 5--7 points to be highly self-related (such as close friends), and those who scored 3--4 points were moderately self-related (such as acquaintances), those who will score at 1--2 points for others as low self-related (such as strangers) ([@B1]; [@B79]).

Studies ([@B18]; [@B40]) have provided evidence that preschool children already react differently to different kinds of recipients in resource allocation tasks and that they are very sensitive to the principle of reciprocity in social interaction and communication ([@B30]; [@B50]; [@B34]; [@B41]; [@B48]; [@B78]; [@B57]). In resource allocation tasks, children share more generously with in-group members or recipients with similar interests than with out-group members ([@B63]). Studies from some western cultures have shown that preschool children tend to share more resources with friends than with mere acquaintances ([@B12]; [@B52]; [@B51]), or they share more with friends than with disliked peers, non-friends or strangers ([@B6]; [@B18]; [@B45]). However, recent studies ([@B56], [@B57]; [@B13]) pointed to cross-cultural differences in young children's sharing. A study from eastern Africa ([@B57]) points out that sharing among young children in Uganda did not depend on the social relationship between the sharer and the recipient. One study ([@B54]) indicated that children from a collectivist culture are more likely to share goods with others.

The social relationships from previous theories ([@B44]) were divided into kin, friends, acquaintances, strangers and disliked peers or enemies. Friends are defined as people with close, interpersonal ties and positive, amiable preexisting relationships ([@B26]). Acquaintances, strangers, and disliked peers or enemies belong to the group of non-friends. Acquaintances are defined as people with limited familiarity, intimacy and contact. Strangers are defined as people with hardly any familiarity or common experience. Enemies or disliked peers are defined as people with a few common experiences and negative or even contemptuous relationships. However, acquaintances, strangers, and disliked peers or enemies were not strictly distinguished in many previous studies about early sharing. For example, acquaintances were mixed with disliked peers in one study ([@B40]), which defined peers who dislike one another yet play together as acquaintances. Additionally, in a number of studies ([@B6]; [@B12]; [@B45]; [@B13]), acquaintances were recipients in resource sharing tasks, but the familiarity and intimacy between participants and recipients were not strictly and systematically manipulated ([@B8]). Therefore, these studies only compared two levels of relationships between participants and recipients, preexisting and non-existing, such as friends and strangers, and positive and negative relationships, such as friends and disliked peers.

According to the self-relevance concept from China, interpersonal relationships present differences depending on whether a subject is close to oneself or distant from oneself thus; self-relevance should be manipulated to different degrees, such as high self-relevance, moderate self-relevance and low self-relevance ([@B16]; [@B69]). One study ([@B79]) from China supposed that self-relevance influences prosocial behavior among adults and found that the higher the degree of overlap was between oneself and others, the more obvious the presence of helping behavior. What about the impact of self-relevance on prosocial behavior in preschool children? This study will systemically manipulate self-relevance based on the familiarity and intimacy between distributors and recipients as well as explore the differences when children make sharing decisions about recipients with different degrees of self-relevance, such as friends, acquaintances, and strangers.

In addition to the relationship between recipients and distributors, the situations of resource allocation were thought to affect sharing behaviors among young children. In previous studies, situations based on different payoff structures were mainly divided into non-costly, costly, and envy situations. Studies indicated that children aged 2 years old start to display a strong tendency to share with others (especially with intimate peers) in non-costly situations ([@B11]) but that children aged 3--6 exhibit a reduction in sharing and are not willing to sacrifice their own interests when in costly situations ([@B18]; [@B62]). Similarly, children aged 3--8 often refuse to deprive themselves of their own dominant position to choose the option of benefiting others. Researchers ([@B11]) found that children dislike others who get more than them (motivated by social comparison); thus, children are less willing to share with others in envy situations ([@B58]; [@B60]; [@B76]). For example, 5-year-old children will refuse the option of two resources for each child to choose the option of one resource going to themselves and others getting nothing. Therefore, these studies indicate that young children aged 3--6 are very sensitive to situations that affect their payoff. One study ([@B28]) indicated that children in early childhood have an ability to take merit into account in third-party situations but that merit-based sharing in first-party situations does not appear until school age. Do young children take self-relevance into account in sharing? Additionally, is there any difference between first-party and third-party situations? Most studies ([@B54]; [@B49]) demand that young children share a resource between themselves and others in first-person scenarios and rarely exclude the self-interests of participants. Therefore, it remains an open question whether children will behave in accordance with self-relevance when sharing resources in first-person and third-person situations.

Experiment 1 the Impact of Self-Relevance on Preschool Children's Sharing in First-Party Situations
===================================================================================================

Aim and Hypothesis
------------------

Aim: Experiment 1 requires participants to share resources between themselves and others and participants also as resource recipients. The study allowed participants to choose "sharing" or "non-sharing" based on three different conditions (non-costly, costly, and envy). The study records the number of times the participants choose to "sharing" with others, and explore the role of self-relevance in participants' sharing behavior.

Hypothesis: Compared with acquaintances and strangers, the participants shared more behaviors with close friends; compared with strangers, the participants shared more behaviors with acquaintances; compared with 3--4 years old children, 5--6 years old children will share more behaviors, which means that the degree of self-relevance in the 5--6 years old children was more stable.

Research Method
---------------

### Participants

The participants in Experiment 1 consisted of 75 children aged 3--6 years from an urban kindergarten located in China. The participants were divided into two groups based on age: 3--4 years (*n* = 39, 21 males and 15 females; *M* = 53.00 months, *SD* = 5.09, range = 38--58) and 5--6 years (*n* = 36, 15 males and 21 females; *M* = 68.19 months, *SD* = 5.44, range = 60--77). No children were suffering from mental or neurological disorders, and all spoke Chinese as their first language. This study was approved by the ethics committee of Hunan Normal University. Informed written consent was obtained from the parents of all participants. The participants received gifts.

### Materials

#### Experiment design

This experiment used a two-factor mixed design of 3 (self-correlation: high self-related -- friends, medium self-related -- acquaintance, low self-related -- stranger) × self 2 (age group: 3--4 years old, 5--6 years old group). Self-relevance is the intra-group variable, including high, medium, and low levels; the age group is the inter-group variable, including the 3--4-year-old group and the 5--6-year-old group. The dependent variable is the number of times the participants chooses to share generously with the recipient.

#### Photos of recipients

Photos of friends, acquaintances and strangers served as three different self-relevance recipients, the friends, acquaintances, and strangers selected in this study had the same age as the participants. All photos were standardized at a size of 2.5 × 3.5 cm, containing an image of the head with a neutral facial expression. The genders of the three recipients were matched.

#### IOS scale

The degrees of self-relevance between oneself and others were measured using the IOS scale. The people whose scores ranged from 5 to 7 were highly self-relevant others (e.g., friends), those whose scores ranged from 3 to 4 were moderately self-relevant others (e.g., acquaintances), and these whose scores ranged from 1 to 2 were lowly self-relevant others (e.g., strangers) ([@B1]; [@B79]).

#### Food in sharing task

Researchers chose the children's favorite food, M&M chocolates, as the sharing resource. Children were required to rate their preference for the food using a cartoon expression with one of three associate point values (like, neither like nor dislike, dislike) before the experiment ([@B6]; [@B14]).

### Procedure

#### Food preference ratings

The experiment was conducted in a quiet room located in the kindergarten. The experimenter provided a sample of food (M&M's, M&M is a chocolate bean in the United States, in 2004, M&M's was named the most favorite food in the United States) to the children. After tasting, the children chose a cartoon expression (like, neither like nor dislike, dislike) to rate the food. If a child reported that they liked the food, the child would continue with the experiment as a participant.

#### Recipients' selection

First, photos of all classmates were provided, with a corresponding name written on the back of each photo. The participants were asked to find their own photo and divide the other photos into three categories: like, neither like nor dislike, and dislike. Second, the participants chose their three favorite photos from the "like" category, one of which had a score of 5--7 on the IOS scale, indicating high self-relevance, and was identified as a close friend. Third, the experimenters randomly chose three photos from the "neither like nor dislike" category, one of which had a score of 3--4, indicating moderate self-relevance, and was identified as a regular acquaintance. Finally, the experimenters provided three photos of strangers, one of which had a score ([@B79]). In addition, when the experimenters selected photos, they made sure that the three recipients (close friends, acquaintances, and strangers) were the same gender.

#### Resource sharing task

After the completion of the two procedures above, the participants sat on a chair facing a desk. The experimenters introduced the resource sharing task to the participant and told him/her how to share chocolates with the recipients (close friends, acquaintances, and strangers). The experimenters put the photo of the participant before him and one of recipients' photos opposite him on the desk and then displayed two options (as shown in [Figure 1](#F1){ref-type="fig"}). During the experiment, the experimenters not only stated the experimental content but also assisted with the physical operation to help participants understand it. After children decided, the experimenters would record the selected options.
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Experiment 1 presented 3 blocks to participants (3--4-year-olds and 5--6-year-olds), which consisted of 9 trials in each block, amounting to 27 trials in total. Each block contained three different trial types according participants' payoff: non-costly, costly, and envy situations, non-costly situations. The experimenter asked the participants to choose between two options \[the participant and the recipient, respectively, have a sugar (1/1), the other is the participants have a sugar and the recipient have not a sugar (1/0)\], costly situations \[the experimenter asked the participants to choose between two options. One option was that the participants and the recipient, respectively, have one sugar (1/1), and the other option was that the participants had two sugars while others had no sugar (2/0)\], envy situations \[he experimenter asked the participants to make a choice between the two options. One option was that the participant and the recipient did not have sugar (0/0), the other option was that the participant had one sugar and the recipient had two sugars (1/2)\]. In each trial, the participants made decisions between two options by using forced-choice resource sharing to form a simple dictator game. The dictator game is a very simple, one-shot decision situation in which the dictator can distribute resources to recipients in any way, and the recipient has to accept the allocation ([@B23]; [@B40]; [@B75]). The orders of the trials and options were balanced between the blocks and participants.

### Data Analysis

The experimenter scored the results of the participant selection ([@B47]). If the participant chooses to share generously with the recipient (friend, acquaintance, stranger) and benefit from others, then the participant will get 1 point in this trial. For example, for costly conditions and non-costly conditions, the participant selects the option (1/1), scores 1 point; the envy condition, the participants select the option (1/2), scores 1 point. If the participant chooses another option and record 0 points. The scores obtained by all the trials of all blocks are accumulated according to the trial type and are regarded as the share scores of the accepted objects.

Experiment 1 mainly investigated the influence of self-relevance on children's sharing behaviors and, specifically, whether higher self-relevance between recipients and participants made it more likely that children would share resources with the recipients. Therefore, this experiment adopts a repeated measure analysis of variance (ANOVA) using a mixed model with two factors, 3 self-relevance (high self-relevance -- friends, moderate self-relevance -- acquaintances, and low self-relevance -- strangers) × 2 age (the 3--4-year-old group and the 5--6-year-old group). The degrees of freedom of the F-ratio were corrected according to the Greenhouse--Geisser method.

Results
-------

### Self-Relevance Ratings

The post-experiment assessment using an IOS scale showed a significant main effect of self-relevance in the recipients, *F*(2,72) = 1381.54, *p* \< 0.001, $\eta_{p}^{2}$ = 0.95; *post hoc* testing revealed the self-relevance scores of friends' recipients to be significantly higher than those of acquaintances recipients and strangers' recipients and the self-relevance scores of acquaintances recipients to be higher than those of strangers' recipients, *p* \< 0.001.

### Sharing Behavior in Non-costly Situations

Under non-costly conditions, a multiple ANOVA showed a highly significant main effect of self-relevance, *F*(2,146) = 30.96, *p* \< 0.001, $\eta_{p}^{2}$ = 0.30; *post hoc* multiple comparison revealed that the sharing scores of friends' recipients were significantly higher than those of acquaintances recipients and strangers and that the sharing scores of acquaintances recipients were significantly higher than those of strangers, *p* \< 0.05. The main effect of age group was not significant, *F*(1,73) = 0.08, *p* \> 0.05, $\eta_{p}^{2}$ = 0.01. There were no significant interactions between age and self-relevance, *F*(2,146) = 2.30, *p* \> 0.05, $\eta_{p}^{2}$ = 0.03.

For the data of the 3--4-year-old participants, the one-factor ANOVA of self-relevance showed a highly significant main effect of self-relevance, *F*(2,114) = 10.49, *p* \< 0.001, $\eta_{p}^{2}$ = 0.22. *Post hoc* multiple comparison revealed that the sharing scores of friends' recipients were significantly higher than those of acquaintances recipients (*p* \< 0.01) and strangers' recipients (*p* \< 0.001), and there was no significant difference in the sharing scores of moderately self-relevant recipients and lowly self-relevant recipients (*p* \> 0.05).

For the data of the 5--6-year-old participants, the one-factor ANOVA of self-relevance showed a highly significant main effect of self-relevance, *F*(2,115) = 21.99, *p* \< 0.001, $\eta_{p}^{2}$ = 0.39. *Post hoc* multiple comparison revealed that the sharing scores of friends' recipients were significantly higher than those of acquaintances recipients (*p* \< 0.01) and strangers' recipients (*p* \< 0.001), and the sharing scores of acquaintances recipients were significantly higher than those of strangers' recipients (*p* \< 0.001) (as shown in [Figure 2](#F2){ref-type="fig"}).
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### Sharing Behavior in Costly Situations

Under costly conditions, a multiple ANOVA showed a highly significant main effect of self-relevance, *F*(2,146) = 26.17, *p* \< 0.001, $\eta_{p}^{2}$ = 0.26. *Post hoc* multiple comparison revealed that the sharing scores of friends' recipients were significantly higher than those of acquaintances recipients and strangers' recipients, and the sharing scores of acquaintances recipients were significantly higher than those of strangers' recipients, *p* \< 0.001. The main effect of age was marginally significant, with children aged 5--6 sharing more than those aged 3--4, *F*(1,146) = 3.68, *p* = 0.06, $\eta_{p}^{2}$ = 0.05. There was also a marginally significant interaction between self-relevance and age, *F*(2,146) = 2.70, *p* = 0.07, $\eta_{p}^{2}$ = 0.04. Simple effects analysis showed that, for participants aged 3--4, the sharing scores of friends' recipients were significantly higher than those of acquaintances recipients (*p* \< 0.01) and strangers' recipients (*p* \< 0.01), and the sharing scores of acquaintances recipients were not significantly different than those of strangers' recipients (*p* \> 0.05). For participants aged 5--6, the sharing scores of friends' recipients were significantly higher than those of acquaintances recipients (*p* \< 0.05) and strangers' recipients (*p* \< 0.001), and the sharing scores of acquaintances recipients were significantly higher than those of strangers' recipients (*p* \< 0.01) (as shown in [Figure 3](#F3){ref-type="fig"}).
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### Sharing Behavior in the Envy Situation

Under envy conditions, a multiple ANOVA showed a highly significant main effect of self-relevance, *F*(2,146) = 8.82, *p* \< 0.01, $\eta_{p}^{2}$ = 0.11. *Post hoc* multiple comparison revealed that the sharing scores of friends' recipients were significantly higher than those of acquaintances recipients and strangers' recipients, and the sharing scores of acquaintances recipients were significantly higher than those of strangers' recipients, *p* \< 0.01. The main effect of age was highly significant, with children aged 3--4 sharing more than those aged 5--6, *F*(1,146) = 16.52, *p* \< 0.001, $\eta_{p}^{2}$ = 0.19. There was also a significant interaction between self-relevance and age, *F*(2,146) = 4.70, *p* \< 0.05, $\eta_{p}^{2}$ = 0.06. Simple effects analysis showed that, for participants aged 3--4, sharing scores were not significantly different among friends' recipients, acquaintances recipients and strangers' recipients (*p* \> 0.05). For participants aged 5--6, the sharing scores of friends and acquaintances recipients were significantly higher than those of strangers' recipients (*p* \< 0.01), and the sharing scores of friends' recipients were not significantly different than those of acquaintances recipients (*p* \> 0.05) (as shown in [Figure 4](#F4){ref-type="fig"}).
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Discussion
----------

Before the resource allocation task, the results of the self-relevance rating between participants and recipients using an IOS scale showed that the scores of self-relevance were extremely significantly different since the scores of highly self-relevant recipients were significantly higher than those of moderately self-relevant recipients, and the scores of moderately self-relevant recipients were significantly higher than those of lowly self-relevant recipients. These results indicate that participants were able to distinguish the different degree of self-relevance among recipients and prove the validity of manipulating self-relevance in the experiment.

In Experiment 1, the results in non-costly situations showed that preschool children shared more with highly self-relevant recipients than moderately self-relevant recipients as well as more with moderately self-relevant recipients than with lowly self-relevant recipients, which indicated that preschool children could not only distinguish the different degree of self-relevance among recipients but also demonstrate different sharing behavior and decisions based on this distinction. Preschool children are able to take self-relevance into account when sharing resources with others. The experimental results bear our hypothesis in the experiment. These results were consistent with those reported in previous research. Previous studies found that children are more likely to share with friends and acquaintances ([@B6]; [@B18]; [@B45]) and that children share more with friends than acquaintances ([@B12]; [@B45]). These studies showed that early sharing behavior is obviously influenced by the closeness and intimacy of relationships between oneself and recipients and that parochialism plays an important role in early sharing behaviors ([@B5]).

However, the results under non-costly conditions did not reveal a significant difference between the age groups of 3--4 and 5--6. Many studies ([@B11]) about early sharing behavior often examined children's sharing behavior in non-costly situations. In resource distribution tasks without a sacrifice of self-interest, young children exhibited a strong tendency for sharing ([@B45]; [@B29]; [@B3]). For example, at the age of two, young children have shown a strong willingness to share with others in non-costly situations ([@B11]). These studies indicated that children are more willing to share under non-costly conditions. Therefore, participants in non-costly situations tended to share resources at the ages of 3--4 and 5--6, and there was no difference between the two age groups.

Experiment 1 under costly conditions also showed that, when children shared resources with others, the scores of highly self-relevant recipients were significantly higher than those of moderately self-relevant recipients, and the scores of moderately self-relevant recipients were significantly higher than those of lowly self-relevant recipients. These results indicated that, even in situations where participants need to sacrifice self-interest, children still perform differently in sharing behaviors and decisions based on the self-relevance between participants and recipients. The experimental results bear our hypothesis in the experiment. This result is similar to the results in non-costly situations, and the effect of self-relevance on children's sharing behaviors is observed. Unlike in non-costly conditions, the effect of age difference on sharing behaviors was significant in costly situations, with the scores of 3--4-year-old children being significantly lower than those of 5--6-year-old children. This result was consistent with those of previous studies. Other researchers ([@B71]) pointed out that, when self-interests are decreased, children's willingness to share is weakened. In costly situations, children will start to occasionally share goods that they gained with others when they are 3 years old. Previous researchers ([@B74]) pointed out that children could make the leap to generously sharing with others at the age of 5 or 6. Thus, the loss of self-interest led to the decline of the sharing tendency in children aged 3--4, but children aged 5--6 were still willing to generously share with others. In addition, the results in costly situations showed that children aged 3--4 were able to distinguish highly self-relevant recipients from moderately self-relevant recipients and lowly self-relevant recipients but were unable to distinguish moderately self-relevant recipients from lowly self-relevant recipients; however, children aged 5--6 were able to clearly distinguish among the three different kinds of self-relevant recipients. These results suggest that preschool children could be able to take self-relevance into account when performing sharing behaviors in costly situations. However, in costly situations, children aged 5--6 showed a stronger and steadier degree of effect on sharing behaviors and decisions than did children aged 3--4.

The results of Experiment 1 under envy conditions also showed that scores of highly self-relevant recipients were significantly higher than those of moderately self-relevant recipients, and the scores of moderately self-relevant recipients were significantly higher than those of lowly self-relevant recipients. Thus, even in cases where self-interest advantages were threatened, children still performed differently in sharing behaviors and decisions based on the self-relevance between participants and recipients. The experimental results bear our hypothesis in the experiment. Interestingly, the results in envy situations indicate that there was a significant difference based on age in the sharing behaviors among preschool children, with children aged 5--6 years sharing significantly less than those aged 3--4. Jealousy is a kind of negative feeling experienced by individuals; when individuals realize others have an advantage that they lack, they display mixed feelings of inferiority, hostility, and resentment ([@B25]; [@B39]). Recently, research ([@B61]) pointed out that, when their own resource advantage was threatened, children's sharing behaviors developed very slowly. Children compare themselves to others, and when, they realize others have more resources than them, jealousy is induced ([@B59]). Awareness of competition will decrease prosocial and sharing behaviors in preschool children ([@B46]). In this case, children tend to choose the options favoring themselves and accept the unfair advantage ([@B7]; [@B33]).

In envy conditions, recipients in sharing tasks were peers, which induced strong feelings of envy in the children aged 5--6. Early social comparison emotions, including envy, reduced early prosocial motivation ([@B65]). [@B19] pointed out that, when the participants' income was lower than others, they experienced envy. Therefore, in envy conditions, the sharing behaviors of children aged 5--6 were significantly reduced under feelings of intense jealousy. Even so, the self-relevance of recipients was still considered when children aged 5--6 shared resources. This result indicated that, in envy conditions, children aged 5--6 would make a sharing decision according to self-relevance, and the effect of the degree of self-relevance still exists. However, there was no significant difference among children aged 3--4 in sharing behaviors, and the effect of the degree of self-relevance disappeared. On the one hand, this may be due to the immaturity of self-consciousness and self-relevance among children aged 3--4 ([@B21]). The participants could not distinguish among the three types of self-relevant recipients very well because of their envy. On the other hand, it may be the limitations of recognition ([@B50]) that make it so that children aged 3--4 could not distinguish situations that elicited jealousy ([@B37]). In envy conditions, children aged 3--4 failed to compare themselves with others who faced different payoffs. Thus, the lack of envy generated by social comparison made no difference among these recipients.

The results of Experiment 1 proved that children are more generous to highly self-relevant recipients, regardless of whether in non-costly conditions, costly conditions or, even, envy conditions. This finding suggests that young children are able to distinguish between different self-relevant recipients and discriminate differently in sharing behaviors. This is the effect of the degree of self-relevance on children's sharing behavior. Of course, the effect of self-relevance is steadier in children aged 5--6 than in children aged 3--4.

Experiment 1 investigated the tendency of children to share with different self-relevant recipients when they allocate resources between themselves and recipients. Previous studies ([@B4]; [@B9]; [@B22]) have shown that children's sharing behaviors are inevitably disturbed when their own interests are involved, although children exhibit a strong tendency of sharing from an early age. To eliminate the interference of self-interests, participants were asked to allocate resources between two recipients, and participants are dictators but not recipients in Experiment 2. In third-party situations, will children share resources with others according to the self-relevance of recipients?

Experiment 2: the Impact of Self-Relevance on Preschool Children's Sharing in Third-Party Situations
====================================================================================================

Aim and Hypothesis
------------------

Aim: Experiment 2 requires participants to allocate resources to other people (close friends, acquaintances, and strangers) as distributors and participants no accepted resources. According to the resource allocation paradigm, the study sated three task scenarios (no bias, high self-bias, low self-bias) and each task scenarios provides two distribution options (multiple sharing, less sharing). Last, the study records participants' choice of "multiple sharing" and explore the role of self-relevance in children's sharing behavior.

Hypothesis: Compared with acquaintances and strangers, the participants shared more behaviors with close friends; compared with strangers, the participants shared more behaviors with acquaintances; compared with 3--4 years old children, 5--6 years old children will share more behaviors, which means that the degree of self-relevance in the 5--6 years old children was more stable.

Research Method
---------------

### Participants

The participants in Experiment 2 consisted of 62 children aged 3--6 years from a kindergarten located in urban China. The participants were divided into two groups based on age: 3--4 years (*n* = 30, 15 males and 15 females; *M* = 52.50 months, *SD* = 3.34, range = 46--59) and 5--6 years (*n* = 32, 16 males and 16 females; *M* = 65. 97 months, *SD* = 2.95, range = 61--71). No children suffered from mental or neurological disorders, and all spoke Chinese as their first language. This study was approved by the ethics committee of Hunan Normal University. Informed written consent was obtained from the parents of all the participants. The participants received gifts.

### Experimental Materials

Same as Experiment 1.

### Procedure

1.  Food preference ratings (same as Experiment 1).

2.  Recipients' selection (same as Experiment 1).

3.  Resource sharing task (similar to Experiment 1).

The difference between Experiments 1 and 2 at this step is that participants need to allocate chocolates to two recipients (close friends, acquaintances, and strangers), but participants themselves are not recipients. Experiment 2 presented 3 blocks of 27 trials in total in the same manner as Experiment 1. Each block contained three different trial types according to participants' payoffs: non-bias, high self-bias, and low self-bias. For example, participants made the decision between a 3/1 option and a 1/3 option in non-bias trials (under the non-bias condition, there were two options for the participant, one option 3/1 was to give the friend three sugars and give the acquaintance a sugar, the other option 1/3 was to give the friend a sugar and give the acquaintance three sugars), between a 3/1 option and a 2/2 option in high self-bias trials (under the high self-bias condition, the participant had two options, one option 3/1 was given friends three sugars and give acquaintances one sugar; the other option 2/2 was, respectively, giving friends and acquaintances two sugars), between 1/3 and 2/2 options in low self-bias trials (under the low self-bias condition, the participant had two options, one option 1/3 was given friends one sugars and give acquaintances three sugar; the other option 2/2 was, respectively, given friends and acquaintances two sugars). In each trial, participants allocated resources to a higher self-relevant recipient and a lower self-relevant recipient. The orders of trials and options were balanced between the blocks and participants.

### Data Analysis

The experimenter recorded and coded the participant's decision into sharing scores ([@B47]). When participants chose an option to benefit one of the recipients, the corresponding recipient would get a score of one. For example, if participants chose to share more (3/1) instead of sharing less (1/3) with higher self-relevant recipients in non-bias trials, then the higher self-relevant recipients would get a score of one. Scores in all trials were calculated according to the trial type, which was considered the sharing scores of the corresponding recipients.

This experiment adopted a repeated measures analyses of variance (ANOVA) using a mixed model with two factors, 3 self-correlations (high self-related -- friends, medium self-related -- acquaintances, low self-related -- strangers) × 2 (age: 3 to 4 years old group, 5 to 6 years old group). The degrees of freedom of the F-ratio were corrected according to the Greenhouse--Geisser method.

Results
-------

### Self-Relevance Ratings

The post-experiment assessment using an IOS scale showed a significant main effect of the type of self-relevance in the recipients, *F*(2,59) = 1056.91, *p* \< 0.001, $\eta_{p}^{2}$ = 0.95. *Post hoc* testing revealed the self-relevance scores of friends' recipients to be significantly higher than those of acquaintances' recipients and strangers' recipients, and the self-relevance scores of moderately self-relevant recipients were higher than those of strangers' recipients, *p* \< 0.001.

### Sharing Behavior in Non-bias Situations

Under non-bias conditions, a multiple ANOVA showed a highly significant main effect of self-relevance, *F*(2,120) = 57.95, *p* \< 0.001, $\eta_{p}^{2}$ = 0.49. *Post hoc* multiple comparison revealed that the sharing scores of friends' recipients were significantly higher than those of acquaintances' recipients and strangers' recipients, and the scores of acquaintances' recipients were significantly higher than those of strangers' recipients, *p* \< 0.001. The main effect of age was not significant, *F*(1,60) = 1.07, *p* \> 0.05, $\eta_{p}^{2}$ = 0.02. There were no significant interactions between age and self-relevance, *F*(2,120) = 0.02, *p* \> 0.05, $\eta_{p}^{2}$ = 0.001.

For the data of the 3--4-year-old participants, the one-factor ANOVA of self-relevance showed a highly significant main effect of self-relevance, *F*(2,87) = 31.53, *p* \< 0.001, $\eta_{p}^{2}$ = 0.52. *Post hoc* multiple comparison revealed that the sharing scores of friends' recipients were significantly higher than those of acquaintances recipients and strangers' recipients, and the scores of acquaintances recipients were higher than those that of strangers' recipients (*p* \< 0.001).

For the data of the 5--6-year-old participants, the one-factor ANOVA of self-relevance showed a highly significant main effect of self-relevance, *F*(2,93) = 27.42, *p* \< 0.001, $\eta_{p}^{2}$ = 0.47. *Post hoc* multiple comparison revealed that the sharing scores of friends' recipients were significantly higher than those of acquaintances recipients and strangers' recipients (*p* \< 0.001), and the scores of acquaintances recipients were significantly higher than those of strangers' recipients (*p* \< 0.01) (as shown in [Figure 5](#F5){ref-type="fig"}).

![Sharing scores of different types of self-relevant recipients in non-bias situations. ^∗^*p* \< 0.05, ^∗∗^*p* \< 0.01, ^∗∗∗^*p* \< 0.001.](fpsyg-10-01028-g005){#F5}

### Sharing Behavior in High Self-Bias Situations

In high self-bias conditions, a multiple ANOVA showed a significant main effect of self-relevance, *F*(2,120) = 33.88, *p* \< 0.001, $\eta_{p}^{2}$ = 0.36. *Post hoc* multiple comparison revealed that the sharing scores of friends' recipients were significantly higher than those of acquaintances recipients and strangers' recipients, and the scores of acquaintances recipients were significantly higher than those of strangers' recipients, *p* \< 0.001. The main effect of age was not significant, *F*(1,60) = 1.07, *p* \> 0.05, $\eta_{p}^{2}$ = 0.02. There were no significant interactions between age and self-relevance, *F*(2,120) = 1.60, *p* \> 0.05, $\eta_{p}^{2}$ = 0.03.

For the data of the 3--4-year-old participants, the one-factor ANOVA of self-relevance showed a highly significant main effect of self-relevance, *F*(2,87) = 10.83, *p* \< 0.001, $\eta_{p}^{2}$ = 0.27. *Post hoc* multiple comparison revealed that the sharing scores of friends' recipients (*p* \< 0.001) and acquaintances recipients (*p* \< 0.01) were significantly higher than those of strangers' recipients and that there was no significant difference between highly self-relevant recipients and acquaintances recipients (*p* \> 0.05).

For the data of the 5--6-year-old participants, the one-factor ANOVA of self-relevance showed a highly significant main effect of self-relevance, *F*(2,93) = 24.37, *p* \< 0.001, $\eta_{p}^{2}$ = 0.44. *Post hoc* multiple comparison revealed that the sharing scores of friends' recipients were significantly higher than those of acquaintances recipients (*p* \< 0.01) and strangers' recipients (*p* \< 0.001), and the scores of acquaintances recipients were significantly higher than those of strangers' recipients (*p* \< 0.001) (as shown in [Figure 6](#F6){ref-type="fig"}).

![Sharing scores of different types of self-relevant recipients in high self-bias situations. ^∗^*p* \< 0.05, ^∗∗^*p* \< 0.01, ^∗∗∗^*p* \< 0.001.](fpsyg-10-01028-g006){#F6}

### Sharing Behaviors in Low Self-Bias Situations

In low self-bias conditions, a repeated measures ANOVA showed a highly significant main effect of self-relevance, *F*(2,120) = 26.72, *p* \< 0.001, $\eta_{p}^{2}$ = 0.32. *Post hoc* multiple comparison revealed that the sharing scores of friends' recipients and acquaintances recipients were significantly higher than those of strangers' recipients (*p* \< 0.05), and there was no significant difference between friends' recipients and acquaintances recipients (*p* \> 0.05). The effect of age was not significant, *F*(1,60) = 0.001, *p* \> 0.05, $\eta_{p}^{2}$ = 0.001.

There was also a marginally significant interaction between self-relevance and age, *F*(2,120) = 2.76, *p* = 0.06, $\eta_{p}^{2}$ = 0.05. Simple effects analysis showed that, for participants aged 3--4, the sharing scores of friends recipients and acquaintances recipients were significantly higher than those of strangers' recipients (*p* \< 0.05), and there was no significant difference between friends recipients and acquaintances recipients (*p* \> 0.05); for participants aged 5--6, the sharing scores of friends recipients and acquaintances recipients were significantly higher than those of strangers' recipients (*p* \< 0.001), and there was not significant difference between friends recipients and acquaintances recipients (*p* \> 0.05) (as shown in [Figure 7](#F7){ref-type="fig"}).

![Sharing scores of different types of self-relevant recipients in low self-bias situations. ^∗^*p* \< 0.05, ^∗∗^*p* \< 0.01, ^∗∗∗^*p* \< 0.001.](fpsyg-10-01028-g007){#F7}

Discussion
----------

To eliminate the interference of self-interest, participants were distributors but not recipients of resources in Experiment 2. The results in non-bias conditions showed that children aged 3--4 and aged 5--6 both clearly distinguished among highly self-relevant, moderately self-relevant and lowly self-relevant recipients, and effects of the degree of self-relevance appeared in preschool children's sharing behaviors, which is in accordance with the experimental hypothesis. Some studies point out that children share more generously with in-group recipients than with out-group members ([@B45]; [@B40]; [@B63]). Usually, highly self-relevant recipients are closer to oneself and more likely to belong to in-group recipients. Lowly self-relevant recipients are more likely to belong to out-group members. When choosing between options without any bias, children will choose to share more resources with those recipients who have higher self-relevance.

The results from the high-self bias situations show that children clearly distinguished between highly self-relevant, moderately self-relevant, and lowly self-relevant recipients, and the effect of the degree of self-relevance appeared in preschool children's sharing behaviors, which is in accordance with the experimental hypothesis and the results in the non-bias conditions. However, the results of the data of participants aged 3--4 showed that they could not distinguish between more highly self-relevant recipients and moderately self-relevant recipients, but the results of the data of participants aged 5--6 showed that they could distinguish among all three types of self-relevant recipients. This result indicated that children aged 5--6 could better share resources according to the self-relevance of recipients than children aged 3--4. The effect of the degree of relevance became steadier as the children developed.

The results in low self-bias conditions found that children aged 3--4 and children aged 5--6 could distinguish the highly self-relevant recipients from the lowly self-relevant recipients and distinguish the moderately self-relevant recipients from the lowly self-relevant recipients. However, neither could distinguish the highly self-relevant recipients from the moderately self-relevant recipients. In low self-bias conditions, one option provides more resources to the lower self-relevant recipients. This tendency to provide an advantage of resources to the lower self-relevant recipients may betray children's psychological preference to in-group recipients ([@B2]; [@B27]) or higher self-relevant groups ([@B77]; [@B70]). In this situation, children may need more cognitive resources to distinguish between highly self-relevant recipients and lowly self-relevant recipients so that the effect of the degree of self-relevance may be decreased in children's sharing.

General Discussion
==================

More Self-Relevant Recipients, More Sharing: The Effect of the Degree of Self-Relevance on Preschool Children
-------------------------------------------------------------------------------------------------------------

Experiments 1 and 2 explored the impact of self-relevance on children's sharing behaviors in first-party and third-party situations. The results of Experiment 1 and Experiment 2 both showed that children aged 3--6 could treat recipients differently based on self-relevance. In fact, the higher the self-relevance was, the more sharing that occurred among preschool children. These results were consistent with those of western studies. Previous studies found that preschool children tend to share more resources with friends than mere acquaintances ([@B12]; [@B52]; [@B51]) and share more with friends than with disliked peers, non-friends, or strangers ([@B6]; [@B18]; [@B45]). These studies showed that early sharing behavior is obviously influenced by the closeness and intimacy of relationships between oneself and recipients, and parochialism played an important role in early sharing behaviors ([@B5]). Therefore, the results of both experiments showed that preschool children could take the self-relevance of recipients into account. The self-relevance between children and recipients will have an impact on sharing behaviors and decisions.

More Mature Self-Relevance Awareness Develops Gradually: The Effect of the Degree of Self-Relevance on Children's Sharing Behavior Becomes Steadier With Age
------------------------------------------------------------------------------------------------------------------------------------------------------------

The results in the non-costly, costly and envy conditions from Experiment 1 and those in the high self- and low self-bias situations from Experiment 2 showed that children aged 3--4 sometimes could not distinguish between moderately self-relevant and lowly self-relevant recipients and sometimes could not distinguish between highly self-relevant and moderately self-relevant recipients in terms of sharing behaviors. The self-concept and self-consciousness of children aged 3--4 are not mature enough, which leads to the unsteady effect of the degree of self-relevance in sharing behavior. However, children aged 5 to 6 were more likely to share according to the self-relevance of recipients in any situation observed in this study. As age increased, the self-concept and self-consciousness of children aged 5--6 tended to mature. Children could delicately process self-concept and differentiate among the three kinds of self-relevant recipients well. Therefore, the effect of the degree of self-relevance tends to be stable.

In recent years, most studies in psychology seem to be more inclined to support the concept of energy preservation rather than the concept of energy exhaustion ([@B42]). For instance, Muraven asked all subjects to perform two different self-control tasks; however, before the second task, the experimental group was told that there was a third more important self-control tasks awaiting them; hence, the subjects in experimental group were observed to give up faster than those in the control group while performing the second self-control task, meaning that an individual might save certain self-control resources for a subsequent more important task ([@B43], [@B42]). Similar results were obtained in the study of [@B72], [@B73]).

In Experiment 2, we examined the impact of self-control resources on deceptive behavior. Participants in the group of depletion of self-control resource had to complete a 15-min color discrimination Stroop task, then perform the operation test, and finally complete the red dot task. The control group participants only needed to complete a simple word recognition task (non-color noun), then perform the operation test, and, finally, finish the red dot task. The subjective assessment results showed that compared to the subjects in the control group, those in the group with depletion of the self-control resource believed that the task was more difficult; however, the differences in the evaluation of the level of effort by the two groups were not significant. These results might indicate that the subjects in the group of depletion of the self-control resource exhibited more deceptive behaviors or tendencies; however, in the previous task of self-control resource consumption (the Stroop task), the self-control resource was not depleted, and reserves of self-control resources were still available to cope with emergency incidents. Hence, our experiments also support the concept of energy preservation. Individuals fail to control themselves without completely depleting self-control resources, which is then followed by increased deceptive behaviors and tendencies.

Strong Self-Interest Awareness: Preschool Children Are Willing to Share Resources in Unrelated Self-Interest Situations
-----------------------------------------------------------------------------------------------------------------------

The results from the non-costly situation in Experiment 1 and all results from the third-party situation in Experiment 2 showed a difference based on age. The non-costly condition of Experiment 1 provided two options, one to participants and zero to the recipients (1/0), or one to participants and one to the recipients (1/1). In the non-costly condition from experiment 1, participants would get 1 resource when they chose either of the two options and could not reduce or threaten their own self-interest. This condition is similar to all situations in experiment 2 since participants were not recipients of resources so that all options were unrelated to their self-interest. Research ([@B57]) from Uganda, a collective socialist country in Africa, adopted the same paradigm as our study and found that children aged 4--5 and children aged 6--7 also did not display an age difference in sharing. A cross-cultural study ([@B54]) supposed that children growing up in a collectivist social culture are more likely to share to benefit others than those brought up in individualistic cultures, regardless of the age of the children. Chinese children live in a collectivist social culture and are educated based on a tradition of sharing and equity. Children aged 3--4 and aged 5--6 were both willing to share with others when sharing did not reduce their self-interest. Young children are sensitive to self-interest, and such self-interest influences children's trust and trustworthiness ([@B53]). Moreover, self-interest impacts children's prosocial behaviors and decisions ([@B15]; [@B82]). The results of this study provided more evidence of children's awareness of self-interest. When under conditions related to self-interest in costly and envy situations, differences based on age appear in children's sharing behaviors. These results may indicate that children aged 3--6 have a very strong awareness of self-interest when sharing resources.
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